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(54) ARMATURE OF ELECTRIC ROTATING MACHINE AND MANUFACTURING METHOD 
THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To constitute an electric rotating 
machine so that vibration and noise thereof are suppressed and 
further the number of parts and the cost thereof are reduced. 
SOLUTION: Windings 9 individually connected to arbitrary 
commutator pieces 7a are wound in the area between arbitrary 
slots 6c by the number of turns half as many as the usual number 
of turns to form a coil 10. The windings are wound in the area 
between slots 6c opposite the area between the arbitrary slots 6c 
in the radial direction by the remaining half number of turns to form 
another coil 10 in series. Thus, a pair of the coils 10 opposite to 
each other in the radial direction are formed. 




n 



{ i: : ft. S"- 



J3 



.•X; 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 



http://www 1 9.ipdl.ncipi.go.jp/PA l/result/detail/main/wAAA4oaWqXDA4 1430586 1 P 1 .htm 



3/21/2006 



Searching PAJ 



Page 2 of 2 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http: //www 1 9. ipdl.ncipi. go.jp/PA 1 /result/detail/main/wAAA4oaWqXDA4 1 430586 1 P 1 .htm 



3/21/2006 



JP,2002-305861,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

»JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the armature of the dynamo-electric machine which loops around so that a series connection may be 
carried out between the slots to which said coil counters in the direction of a path between the slots of between the 
slots of the above-mentioned arbitration, and this arbitration in the armature of the dynamo-electric machine which 
loops around a commutator segment the coil which flows, respectively in the direction of the circumference of a 
periphery between the slots of the arbitration of the slots by which two or more formation was carried out, and 
comes to form a coil, and forms the coil of a pair. 

[Claim 2] In the armature of the dynamo-electric machine which loops around a commutator segment the coil 
which flows, respectively in the direction of the circumference of a periphery between the slots of the arbitration of 
the slots by which two or more formation was carried out, and comes to form a coil Said coil is the manufacture 
approach of the armature of the dynamo-electric machine which was looped around between the above-mentioned 
slots and formed the coil of the pair which carries out a series connection between the slots which it is looped 
around between the slots of after an appropriate time and this arbitration between the slots which counter in the 
direction of a path, and counter in the direction of a path. 

[Claim 3] For the coil which counters the coil between the slots of arbitration, and this coil in the direction of a path 
in the thing of 2 (2n-l), the pole of the dynamo-electric machine when making n into the natural number in claims 1 
or 2 is the armature and its manufacture approach of the dynamo-electric machine with which it is mutual in the 
reverse direction of a volume. 

[Claim 4] The coil which counters the coil between the slots of arbitration and this coil in the direction of a path in 
that whose pole of the dynamo-electric machine when making n into the natural number in claims 1 or 2 is 4n is the 
armature and its manufacture approach of the dynamo-electric machine from which it is mutual in the same 
direction of a volume. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the annature of the dynamo-electric machine carried in a car etc., 

and the technical field of the manufacture approach. 

[0002] 

[Description of the Prior Art] Generally, two or more formation of the slot long to shaft orientations is carried out at 
the periphery of the core by which outside attachment immobilization is carried out at a shaft, the coil which flows 
through predetermined spacing, respectively in the commutator segment prepared between the slots consisted and 
located at the peripheral face of a shaft is looped around as an armature of this seed dynamo-electric machine, and 
two or more coils are formed. [ two or more ] And York where the polarity was given by fixing a magnet to inner 
skin is made to support the armature constituted in this way free [ rotation ], and the shaft of a dynamo-electric 
machine carries out a rotation drive by supplying electric power to said commutator segment through a brush. In 
such an electric motor, it has two poles and two brushes, the electric motor with which the number of slots of an 
armature was set as 10 is known, and the coil is formed as follows in this thing. That is, although the development 
view of said armature is shown in drawing 6 When a number is given to ten commutator segment 7a and ten teeth 
6b, respectively, a coil 9 For example, it **** from a No. 8 commutator segment, and after carrying out multiple- 
times (for example, 12 times) looping around of the coil and forming a coil (coil side 9', 9) between slot 6c between 
2 No. -3 teeth, and slot 6c between 6 No. -7 teeth, it flows in a No. 9 commutator segment. Then, the coil 9 **** 
(ed) from this No. 9 commutator segment multiple-times looping around is carried out between slot 6c between 3 
No. -4 teeth, and slot 6c between 7 No. -8 teeth — having — a coil (coil side 10* — ) After flowing in a No. 10 
commutator segment, carrying out multiple-times looping around of the coil 9 ****(ed) from a No. 10 commutator 
segment further between slot 6c between 4 No. -5 teeth, and slot 6c between 8 No. -9 teeth, after forming 10), and 
forming a coil (coil side 1', 1), It is looped around like [ it flows in a No. 1 commutator segment and ] and two or 
more coils 10 are formed in the circumference of the periphery of a core of this. 
[0003] 

[Problem(s) to be Solved by the Invention] by the way, location gap has arisen to the brush which contacts in such 
an electric motor in order to supply electric power to a commutator segment, or Although pitch gap is in the 
commutator segment itself and one commutator segment contacts one brush depending on the rotation condition (in 
this case, theta= 1 1 degrees) of the aimature 6 as shown in drawing 7 (A) when the contact condition to the brush of 
a commutator segment is bad for example It may be in the condition that two commutator segments contact the 
brush of another side. In such a thing, since a difference arises in the number of coils of the equivalence electrical 
circuit between brushes as it is shown in drawing 7 (B), since 10 connects too hastily, coil side 10', and the 
resistance in a circuit differs when + side brush contacts a No. 9 or 10 commutator segment and - side brush 
contacts a No. 5 commutator segment, variation will produce each coil on the flowing current. Moreover, the flow 
direction of the current in each coil side will be in the condition that both **** of a center line M are shown in 
drawing 7 (A), and the electromagnetic force in each **** will serve as imbalance. That is, although the side of 
number of the coil sides between brushes linked to a No. 10 commutator segment increases and this near current 
becomes small so that clearly from these drawings Size-come to come, and the electromagnetic force by the 
interaction between the coil current of each of said ** of an armature 6 and the magnet field by the permanent 
magnet of York is no longer a couple respectively, the current of the side which counters in this and the direction of 
a path sways to an armature, and the electromagnetic force of the direction of the surroundings commits it. This 
became vibration of an electric motor and the cause of the noise, there was a problem, and the technical problem 
which this invention tends to solve here occurred. 
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[0004] 

[Means for Solving the Problem] This invention is created for the purpose of solving these technical problems in 
view of the actual condition like the above. In the armature of the dynamo-electric machine which loops around a 
commutator segment the coil which flows, respectively in the direction of the circumference of a periphery between 
the slots of the arbitration of the slots by which two or more formation was carried out, and comes to form a coil 
Between the slots of between the slots of the above-mentioned arbitration, and this arbitration, it loops around so 
that series connection may be carried out between the slots which counter in the direction of a path, and said coil 
forms the coil of a pair. And by doing in this way, it becomes the dynamo-electric machine which maintained 
magnetic balance, and is made to what has a few vibration and the few noise. Moreover, the coil of the pair which 
carries out series connection between the slots which are looped around between the slots which said coil is looped 
around between the above-mentioned slots in the armature of the dynamo-electric machine which loops around the 
coil which flows in a commutator segment, respectively between the slots of the arbitration of the slots by which 
two or more formation of this invention was carried out in the direction of the circumference of a periphery, and 
comes to form a coil, and counter in the direction of a path with between the slots of after an appropriate time and 
this arbitration, and counter in the direction of a path forms. And though it is the dynamo-electric machine which 
maintained magnetic balance by doing in this way, components mark do not increase but it can consider as a low 
cost dynamo-electric machine. In this thing, the coil with which the pole of the dynamo-electric machine when 
making n into the natural number counters the coil and this coil between the slots of arbitration in the direction of a 
path in the thing of 2 (2n-l) shall be mutual in the reverse direction of a volume. Furthermore, in this thing, the coil 
between the slots of arbitration and the coil which counters this coil in the direction of a path shall be mutual in the 
same direction of a volume by that whose pole of the dynamo-electric machine when making n into the natural 
number is 4n. 
[0005] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained based on the drawing of 
drawing 1 - drawing 4 . In the drawing, 1 is an electric motor (dynamo-electric machine) used as the driving source 
of the electronic autoparts carried in a car, and the permanent magnet 3 of a pair is fixed to the inner skin of the 
motor housing 2 formed in the shape of [ which constitutes this electric motor 1 ] a cylinder like object with base in 
the direction of the circumference of a periphery, and it is constituted by the electric motor 1 of a bipolar mold by 
this. 4 is an armature, the core 6 constituted by carrying out two or more sheet laminating of the ring-like plate 6a to 
the shaft (armature shaft) 5 which constitutes this armature 4 is attached outside in one, further, it is located in the 
end section of this core 6, and outside attachment immobilization of the commutator (commutator) 7 is carried out. 
And the bearing of the other flanks (end face section) is carried out to the motor housing 2 through bearing 2a, 
interior is carried out and the shaft 5 of an armature 4 is so that rotation may become free in the motor housing 2. 
Moreover, covering 2b is prepared in the opening edge of the motor housing 2, and the holder stay 8 is formed in 
this covering 2b in one. It is located in the two directions of the circumference of a periphery, and brush holder 8a is 
formed in this holder stay 8. When the interior of the frequent appearance of two brushes 8b is made free to this 
brush holder 8a, respectively and the protrusion point (bore side point) of this brush 8b contacts a commutator 7 in 
the shape of suppression (contact) it constitutes so that the power source from the outside may be supplied to a 
commutator 7 through brush 8b - having - **** - these basic configurations - as usual - ** - it has become. 
[0006] now, in the periphery section of plate 6a of the shape of a ring which constitutes said core 6 By teeth 6b of T 
typeface being that by which two or more (gestalt of this operation ten pieces) formation was carried out in the 
direction of the circumference of a periphery, and attaching two or more sheets of these plate 6a outside a shaft 5 in 
the shape of a baffle Slot 6c of the shape of a dovetail groove cut in the direction of an axis among the teeth 6b 
comrades who adjoin the periphery of a core 6 is long to shaft orientations, and two or more (ten pieces) formation 
is carried out in the direction of the circumference of a periphery. On the other hand, said commutator 7 is what was 
fixed in the direction of the circumference of a periphery in the shape of juxtaposition in the condition that two or 
more sheets (the gestalt of this operation ten sheets) of tabular commutator-segment 7a long to the shaft orientations 
formed in the peripheral face by electric conduction material are insulated mutually, and riser 7b bent by return at 
the outer-diameter side is really formed in the edge which turns to the core 6 side of each commutator- segment 7a. 
[0007] And although looping around with a looping-around procedure which mentions the coil 9 of enamel 
covering later among slot 6c which are located in the part of the arbitration of said core 6, and consist 
predetermined spacing is looped around two or more coils 10 on the periphery of a core 6, the coil 9 which winds 
with the cut-water edge of these coils 10, and serves as an end edge is ****(ed) by riser 7b of commutator-segment 
7a which each corresponds, and commutator segment 7a and the coil 10 corresponding to this are electrically 
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connected by carrying out fusing of the cut-water edge and the coil 9 which winds and serves as an end edge of the 
coil 1 0 ****(ed) by said each riser 7b to commutator segment 7a (it flows) — it is set up like. 
[0008] Next, the looping-around procedure of a coil 9 is explained based on drawing 2 , and 3 and 4. Drawing 2 
serves as a drawing which developed riser 7b and teeth 6b of an armature 4, and the opening between adjoining 
teeth 6b is equivalent to slot 6c. And in these drawings, a sign is given to each riser 7b, each teeth 6b, and the 
looped-around coil 10, respectively, and a looping-around procedure is explained based on these. That is, the coil 
10 around which the armature 4 of the gestalt of this operation is looped is looped around in a coil 9 based on the 
**** me thod which carries out sequential looping around of the three slot 6c among slot 6c flown, and serves as a 
short pitch winding. In this case, the coil 9 which it begins to be coiled so that an end may flow through a coil 9 in a 
No. 8 riser, and was constructed about in this No. 8 riser is set between slot 6c between 1 No. -2 teeth, and slot 6c 
between 7 No. -8 teeth. By looping around the count of the one half of the conventional count which carries out 
multiple-times looping around (the gestalt of this operation 6 times), the 9'X coil side in X field and 9Y coil side in 
Y field are formed. Here, it is setting up an armature 4 with X field and Y field, setting up the center line of 
arbitration, and the straight line which passes along between No. 4 [ three to ] teeth between 8 No. -9 teeth with a 
center line M in this case, making other X field and halfs section side into Y field for a 1 half section side, and 
attaching these signs to the coil side in each field, and has distinguished whether it is the coil side of which field. 
Then, a coil 9, without being constructed about in riser 7b like the conventional thing Counter in the direction of a 
path between slot 6c between said 1 No. -2 teeth, and slot 6c between 7 No. -8 teeth. Namely, it sets between slot 6c 
between slot 6c between 2 No. -3 teeth which are the locations rotated 180 degrees in the direction of the 
circumference of a periphery, and 6 No. -7 teeth. The count of the one half which remains so that it may be 
equivalent to the conventional multiple times is looped around (the gestalt of this operation 6 times), and the 9'X 
coil side and 9Y coil side are formed, and it is set up so that it may be constructed about in a No. 9 riser after that. 
Although the No. 9 coil of the pair by which counters in the direction of a path and series connection is carried out 
is formed between a No. 8 riser and a No. 9 riser of this, the condition that the direction of a coil becomes reverse 
mutually is looped around the No. 9 coil of these pairs, and it is set up so that the electromagnetic force which faces 
by energizing in this coil 10 may be generated, so that clearly also from drawing 2 . 

[0009] Furthermore, multiple-times (6 times) looping around is continuously carried out between slot 6c between 2 
No. -3 teeth, and slot 6c between 8 No. -9 teeth, and the coil 10 ****(ed) by said No. 9 riser forms the 10'X coil 
side and 10X coil side. Then, a coil 9 counters in the direction of a path further between slot 6c between said 2 No. - 

3 teeth, and slot 6c between 8 No. -9 teeth. Namely, multiple-times (6 times) looping around is carried out between 
slot 6c between slot 6c between 3 No. -4 teeth which are the locations rotated 180 degrees in the direction of the 
circumference of a periphery, and 7 No. -8 teeth. The 10 f Y coil side and 10Y coil side are formed, and although it 
counters in the direction of a path and series connection is carried out because a No. 10 riser **** after that, the No. 
10 coil of a pair with which the direction of a coil becomes reverse mutually is formed. To this, then, the coil 10 
****(ed) by the No. 10 riser Multiple-times (6 times) looping around is carried out between slot 6c between 3 No. - 

4 teeth, and slot 6c between 9 No. -10 teeth. IX and IX coil side are formed, and multiple-times (6 times) looping 
around is further carried out between slot 6c between slot 6c between 4 No. -5 teeth which counter in the direction 
of a path with this, and 8 No. -9 teeth. VY, Form 1 Y coil side, carry out like and one by one between riser 7b 
which adjoins riser 7b of arbitration, and this It counters in the direction of a path mutually, and series connection is 
carried out and each 1 to 1, 2, 3, 4, 5, and the No. 6 or 7 coil in the condition that the direction of a coil was 
moreover reversed are formed, and it is set up so that the coil side of each coil 10 may be halved to X field and Y 
field. 

[0010] Although angle of rotation of an armature 4 shows the cross section in the condition (theta= 1 1 degrees) that 
commutator segment 7a and 1 1 degrees brush 8b rotated to the reference state which contacts exactly to drawing 3 
(A) and (B) and shows the physical relationship of each coil side to them by this As the rotation condition of this 
armature 4 was mentioned above, although one brush 8b contacts one commutator segment 7a, it is in the condition 
of being easy to produce fault which two commutator segment 7a contacts, by location gap of brush 8b etc. at 
another side one brush 8b. As there is no gap in each brush 8b or commutator segment 7a and this thing is shown in 
drawing 3 (B) by the case where are in an ideal condition, for example, the No. 10 commutator segment contacted 
to + brush 8b, and the No. 5 commutator segment is in contact with - brush 8b A No. 5 coil and a No. 10 coil are 
short-circuited, a current flows in each other coils (1, 2, 3, 4, 6, 7, No. 8 or 9 coil), and the equivalence electrical 
circuit between brushes at this time serves as a current value with the same and equal number of the coil sides in the 
parallel circuit between + and -. And the sense of the current in this condition is the sense which is downward 
suitable from a top in the drawing of drawing 3 (B) in X field except l'X and 6X coil side. It is in the condition that 
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the turning effort by which had become the sense which is upwards suitable from the bottom except the 1 Y and 6'Y 
coil side, electromagnetic force became equal in X field and Y field, maintained magnetic balance, had, and the 
couple was acted and stabilized can be acquired in Y field. 

[001 1] On the other hand, it explains that location gap arises in brush 8b etc. using drawing 4 (A) and (B) about the 
case where + side brush 8b contacted the No. 9 or 10 commutator segment by a certain cause, and - side brush is in 
contact with a No. 5 commutator segment. In this thing, only a No. 10 coil will short-circuit and a current flows in 
each other coils (1, 2, 3, 4, 5, 6, 7, No. 8 or 9 coil). For this reason, as the equivalence electrical circuit between 
brushes is shown in drawing 4 (A), there will be [ one ] more one coil sides of the parallel circuit between + and - 
than another side, and each current values will differ, the sense with which the sense of the current in this condition 
is downward suitable in X field from a top in the drawing of drawing 3 (B) on the other hand except 1 'X, 5' X and 
6X coil side - becoming ~ **** - Y field - 1 Y, 5Y, and 6 — except Y coil side, it has from the bottom sense 
which is upwards suitable, electromagnetic force becomes the same in X field and Y field, and magnetic balance 
can be maintained now. Consequently, the difference of electromagnetic force does not arise in X field and Y field, 
and it has and sways, and it is set up so that the turning effort stabilized as the force of the direction of the 
surroundings did not act can be acquired. 

[0012] In the gestalt of operation of this invention constituted like description, the coil 9 around which the core 6 of 
an electric motor 1 is looped After letting out from commutator-segment 7a of arbitration, looping around only the 
count of the abbreviation one half of the usual number of Maki between the slots of arbitration and for min g one coil 
10, Looping only the count of the remaining one half at least around slot Mabe who counters (180 degrees) in the 
direction of a path between the slots of this arbitration, said coil 10 continues in the shape of a serial, and forms 
another coil 10 of the reverse sense. Consequently, the coil in the condition of having connected with the serial 
consisted in the location which counters in the direction of a path, and, moreover, the circumference of the 
periphery of an armature 4 was looped around it to the reverse sense, for this reason, a thing [ a thing ] the magnetic 
balance as the armature 4 whole collapses even if two commutator-segment 7a and another side will be in the 
imbalanced condition that the contact to commutator-segment 7a of **** brush 8b contacts commutator-segment 7a 
of a piece in one side as mentioned above — there is nothing — an electric motor 1 — vibration — few — low — it can 
consider as the electric motor 1 which was made into the noise thing and stabilized. 

[0013] Thus, although an electric motor 1 is made with what the magnetic balance of an armature 4 was secured 
Since this thing is a configuration realized by forming a coil 10 succeeding the part of arbitration, and 2 of the parts 
which counter in the direction of a path at this, respectively in case it loops an armature core 6 around a coil 9 It can 
constitute from a member not being needed separately, or special anchoring not being needed, and using a member 
required for an electric motor 1 as it is, and while measuring simplification of structure, it can contribute to a cost 
fall. 

[0014] Furthermore, by this thing, as mentioned above, since it has composition which forms in one continuation 
the coil 10 of the pair which counters in the direction of a path, with the coil 9 which flows in commutator-segment 
7a of arbitration The number of the coil 9 ****(ed) by riser 7b of commutator-segment 7a of said arbitration can be 
lessened, while the activity which carries out fusing of the coil 9 to riser 7b becomes easy, the dependability of 
fusing improves, and there is also an advantage that the electric motor 1 of high quality can be supplied in the 
condition of having been stabilized. Incidentally, it cannot be overemphasized like the gestalt of said operation that 
it can carry out when looping two or more layers around a coil others, a double-layer winding, and like [ three 
layer ], although the coil was further made into the volume. 

[0015] Of course, this invention is not limited to the gestalt of said operation, and when it is the dynamo-electric 
machine of a bipolar mold like the gestalt of said first operation, the magnet field according [ the part which 
counters in the direction of a path ] to the permanent magnet of York needs to become a unlike pole. In addition, 
this sake, As the coil of the pair which counters in the direction of a path through which it flows in the commutator 
segment of arbitration is mutually rolled due to a reverse volume, he is trying for the electromagnetic force by the 
interaction of a magnet field to turn into a couple, respectively. Thus, in that from which the part where the pole of 
a dynamo-electric machine counters in the direction of a path like the pole expressed with 2 (2n-l), i.e., two poles, 
six poles, ten poles, and the dynamo-electric machine of ... when n is made into the natural number serves as a 
unlike pole mutually, when a current flows in the coil of said pair, each coil of each other is looped around in the 
reverse direction of a volume so that magnetism may turn to an opposite direction mutually. 
[0016] The pole as which the pole of a dynamo-electric machine is expressed in 4n on the other hand when n is 
made into the natural number, Namely, it sets to that from which four poles, eight poles, 12 poles, and the part that 
counters in the direction of a path like the dynamo-electric machine of ... serve as a like pole mutually. When a 
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current flows in the coil of said pair, each coil of each other is looped around in the same direction of a volume, 
shows the development view of the coil looping-around condition of a four pole type dynamo-electric machine to 
drawing 5 , and explains it to it based on this so that magnetism may turn to this direction mutually. For example, 
the coil which it let out from the No. 4 commutator segment Loop around between the slot between 14 No. -15 
teeth, and the slot between No. 12 [ 1 1 to ] teeth, and a coil is formed. A coil is succeedingly looped around 
between the slot between No. 6 [ five to ] teeth, and the slot between No. 2 [ one to ] teeth, another coil is formed, 
and a No. 3 commutator segment ****. By this It is set up so that it may counter in the direction of a path, and the 
coil of a pair may be formed in the shape of series connection and the direction of a volume may become the same. 
And the quality electric motor with which vibration and the noise were reduced can be offered under the condition 
that dispersion is in the number of the commutators which contact a brush by location gap of a brush and a 
commutator segment etc. by constituting in this way. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] some electric motors — it is a cross-section side elevation. 

[Drawing 2] It is a development view explaining the coil looping-around condition of an armature. 

[Drawing 3] Drawing 3 (A) and (B) are a sectional view explaining the looping-around condition of a coil, and a 

sectional view explaining the direction of a current of a coil, respectively. 

[Drawing 4] Drawing 4 (A) and (B) are an equivalence electrical diagram between brushes, and a sectional view 
explaining the direction of a current of a coil, respectively. 

[Drawing 5] It is a development view explaining the looping-around condition of the coil in a four pole type 
dynamo-electric machine. 

[Drawing 6] It is a development view explaining the looping-around condition of the conventional coil in the 
dynamo-electric machine of a bipolar mold. 

[Drawing 7] Drawing 7 (A) and (B) are the sectional view which explains the direction of a current of the coil in the 
looping-around condition of the conventional coil in the dynamo-electric machine of a bipolar mold, respectively, 
and an equivalence electrical diagram between brushes. 
[Description of Notations] 

1 Electric Motor 

2 Motor Housing 

3 Permanent Magnet 

4 Armature 

5 Shaft 

6 Core 
6b Teeth 
6c Slot 

7 Commutator 

7a Commutator segment 
7b Riser 
8b Brush 

9 Coil 

10 Coil 

[Translation done.] 
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